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PROBLEM TO BE SOLVED: To obtain an 
inexpensive photographing lens formed so that 
primary axial chromatic aberration and primary 
magnification chromatic aberration are corrected and 
the high-order chromatic aberration of a wide-angle 
lens is also eliminated by using a diffraction optical 
element and constituted of the small number of 
lenses. 

SOLUTION: This lens is constituted of a negative- 
power front group, an aperture diaphragm S and a 
positive-power rear group. The lens of the front group 
on the most object side is constituted of the lens 
whose convex surface is faced to the object side. The 
rear group is provided with at least one positive lens 
and the diffraction optical element having a positive-power diffraction surface. Bisides, it is 
constituted so as to satisfy a condition for excellently correcting the chromatic aberration 
generated by a refraction system by using the diffraction optical element and a condition 
for excellently correcting the axial chromatic aberration and the magnification chromatic 
aberration to be well-balanced. 
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1408 4. JI1M1 6140 1 0 bmm<Dmf$.X-&Z><D 
T. 03rd4^'<» HiS^Jl~8l4. 0 

#fffiSr¥ffifcK*tfcSaiS«-e * 9 . 9-1614 

mtfTffiSrffe^ Sr^T-r* l47cHit0!ITfc -5„ 

[0 0 6 2] 3U£m~5l4. itilgplc 1 o©jl(0/<7- 
cDV'VX£rS2BL. £ri&A/T. t&SMc 1 ocoiE 40 

locoBSf^^trEBb. 
4tvP><7)^IJS^J(4®«)T 

'>*v ' S 4vT43 

•3. SfelCttJife«iaRtJM»»ai|Jia«*+^te*3ES*L 

TV'S. 

[ 0063 ] *j6#j 1 14. 01 ic^-r 4 5 ic . talma®) 
fafttz-g.* =-* * l&frbtz'o , 

^i¥(4. pa u^X^sFffsPffiSro^fflSWffi^BSTffiSr 

-T4 5lw. A *-7sU7s pai^VX 50 



• • • ( a ) 

«0^ffl!|(73ffi. 0Jrffi<O3ffiir#^ffi5rffiV'TV'5 o 4 
7c. 2tt:<7>BW^>'Xlcp-p^Sr^UTV'^ 0 ffitfT 

<3§£ bTV'57c 

T*. (S^feitSlMSrA^lcMjEbTV'-So *<Dtzib. *gg 
J60IITI4. 0iFrffi^0Sr3fe^^<7)^(I!l<7) Blc#»t <b4v 
TV'S. 4 7c. IH#fffifc##ffiS6*Sr»fc-e:-ca!>S*. 
A, AuvXtjEW^XT^Ufctt^ilK^. #(ca-^ 
itZMir^.JlXMSrft^ficMEETV'S, 

[00 6 4 ] mmm 2 14 . 02 ic^-f-4 5 ic. 

($:{l!Ucaffi?r0lt7c^7 f = 7V4^, u-^X l IfcfrbtiV) . 
mi¥l4. PawvXirWf¥ffi«<X>^)fls:{0!lWElC0STffi 
£iglt7c0ifr5t#3$t^7>ib & *3 . <71C 

=* 47 ;*. wxX^{H!|cd®. SflV-vX 
<7>^ffl!|(73ffi. 0^ftS«7)3®lw#^ffiSrffiV'TV'* o 4 
7c. C7*7^f 

■> * TKW- $ tvTV ' 5 o T <D JUg0iJ t> lw $4-h&OT& 
mco&i turn. tt^iR^^HESixTtet). ®^piagp4 
T^.»7^^t4tg^#e>tvTV'-5. 47c. 3t^^T 
<O^TS -f^-T^r i:T. =i^ MS**© 

fcffJItT?# 5o 

[00 6 5 ] HJ£0iJ 3 (4. SfIl^t4^)ft:{l!UcaES:01t7c 

^14. Mfiv-^X 
ir smsPBSro«M*t«J®ffi lc0Sfffi?r|g(t fcESf^Slf 
*■*»&* 3. 51c:. = 

^47^ uvx^ftfflacoffi. Bfli/yXrotioi. 0 ^r 
ffi(73 3ffilc^^®Sr^V'TV'-5„ 47c. mJS^co^ u^X 
(c:(S5)-mco5fe^4f7^Sr. ^roS^u^Xicp^w 
5t^4f7^=SrttffibTV'S 0 a#. tt±feitZM5r«IEi- 
7cfelc(4. fa»<DAUVXlcl4P57^4f7^SrfflV\ ^ 
B|(DjE Xic|4(S5)-flc4f ^ x 5r^v '-S <7) 73— ^Sl^jTfc 
573. ckd 4 5l-4f7^<DTy-<#:S:iS&lci2BLT’b. 
0Sfffil4M^mtt<o7ci6. $4±feiRM5r+57MiET# 
5. #1^. ®43tt±-7--^4-/V'7^(7)HV'(]£B. 04 
(3. MP^^lwiftV'fiLBl-H^fffiSriEB-t-SCirT. $4 
±£«RS£&#l^iSIELTV'5o L7c^3 0 -c. ^<73^ 

fo^»vyXo4f(, 
®<t^X btf^imbteZo 47c. 0^Tffi<T3m^57»tt 
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JfeSIS: &#£*£■?# 3. (s]tfT®f4#iS®$)* 

£:tbTV'.5fci>6, 

v'T. wftmmn&X'&mj: &&&&&'&£> rix\'Z>, 
[00 6 6] MMM4 14, MSm^#W-(£bffi£®ftfc 
l/yXl tfcrt'fj 4e (9 , i^B¥l4, PnOil-'VX 

1 w^w-w®. (DVofrmvmz mwasri a*t*. Ettfr^ist 

-T-z^b&tK 5 K, = 

*47* by'XW*:®^®, pjrE ) U>'X<71^ffl!|<71ffi, El iff 
ffi<03ilc^^E^ffl('TV'5o Sfc, ttjpco^u-^X 
Kiii#1&C>#^4/**3:, ®pcOiEw>X(c:(g:^t5:(7)3t 
^4f**£r{£fflbTV'-5 0 T<O^S\ 

75S*#<3§£bTV'3o -£<£>4cg>, HJfcM 1 IrHUI-, $4 
^±ft^<7)ft^ig/5V@43iS5V''|3;S, o^9, 58 p$*>9 4i' 

fefc«ted*ifc{fc»=®ifrffi&E*-r$ r. t t, mm& 
KxMSrSiifl-MiEi-Sr t^-C#5o Lfc#ot, TO 

w^ijaia»ST?A»fc«ia6i* 

MiE$4xTV'5„ 

[00 6 7] HJfe® 5 14, El 3 Ic^-T 4 5 (C , tfll m±Wo 
flsffliltitaBSr BltfcA^ =*47* uvX l #c4>'^4c >3 , 
«#»4, pauvXiriasFu^XwffcffllwffifclilSf®* 

S21tfc®tfr3fc^5^75'E>4c!> , ^»C33% 

-44 51-, ;ft^=*47*u:xX®ft:{i!]o®, peJau-vX 
ofgifMOB, ISifr®0 3ffilT#3$®£,fHt'TV'5„ TO 

nit® 14 , in ' tv ' & v '®ic a 

^fcttltfc® T, igg^Ogiff U yX (71® -*OffiO/<I7 — 
SrlK-fSi fl*©ffiA»&»£-r5tt*UR« 

i^T-fr a$H=«-Jtett«:4lljE-e*, 

4<3$?;§;bV'o 

[00 6 8] mMM 6 14, m 4 (C^-r 4 0 \C , tfr^(4^l 
#{H!llc>&ffiSr EHtfciM =* * * yyX l tiefahti: K> , 
*££¥14, u:/X£f£®lcfi®£®t44cIE* = *47* 

w^Xi:Wf¥B«ro^®roS(c®#r®Sr!3:i4fc®M 
^*^^>*•3. aHE-raw®?*— *i^-r4 5 tc, 
^*=* 47 * n/x^^^o®, Bai^y'Xw^ddw 

ffi, !£;■<=* 47* H^XO-f^fllllO®, 

Sfc®£fflV'TV'5 0 TOUJS® (4. &l¥offi#fuvXS: 

2 tfcaWHT-r 4 T t K 4 y> M*i(K£tf 4 9 ft # icffijE $ 

*t, ^7c^vx^fttM<-r-5r /.e^sf^b 

V'3£fi£0!lTfo3. 

[0 0 6 9] MM&I7 X 8(4. iffS^ 1 oOIEO'4!7 — 
Og^r^VX t 1 0(7?^(7)^N>7“<DffiSf b^X(71'g-f|-2 
t5cTflf/&£4v, Ma$l<0*mA;X\ i£S¥l£JB#rU>'X& 
ltfc, @#f7t^m^Srlttro^T*4tSc#j^i:*oTV' 
•So TtibojsiSWrisi'Tk, ^Si;'>4i('yyx* 

£ ?> Icff&Jcfeifc 

[00 70] HJS® 7 (4. El 5 1^4-4 0 1- x ltfJl¥l4, 
VdftWK&ffi Sr(6]ltfcIE* = *47* uvXir 



ffi ^El It 4c ^4 =*47* V' yX© 2 t!c 7 ) : >?j ?£ 13 „ 

14, spffsp ffiigoftfpjjoffi IcEliffffi^tStt 7d3tfr4t¥^ 
ftMayyx^t,7SD, miHt-5$ciif*-*i;:^-t-4 
5K, Biff®, ®auvXco^®coffico2Bir^®S: 
fflVXV'5, TO3&6609B:, Sfl^ifi^coiEU^Xi; 
<6#tto* yyXtl^^tvtV'SfcK), mil¥T*M4){£ 
m&itzm&MzLX. ®gfffit4MP^Dco35V'-ia;#jc:ie* 
b, 8i±&il5lM&&#teM:Ebfc30feMTifc3. T4x 

14 , nmmzmm-. iiyy^oay/^ h-fb^s-ej 
10 HMTfct), ®^®iag»ST'fi»75:lg^t4g6^#b4uS 0 
* 4c, 0#f 3t^*^co@STffi^#v 'TV '4C V '{M lc 
ttltftfi, 4 9i&^&#tcttIE£ti£fc*, 041 

V'o 

[00 7 1 ] MMM 8 (4, El 6 tr^-T4 0 1c, ffig£l4, 
^®^(QjffiSrf6n44iiE7« =^471*. u>X 
B?r(3(4fcA7 < -^47^^y'X<7)2tt^b4ci9, ^ 
14, MtaV'VXirip^TilzffilgcTife^^cTicgiclHlSfffiSr^ 
»tfclSiff36^» J T-i:i»fe* *?, ^lETS^iiSx-^lcir 
4"451-, lE^ =^. 477 ^ 1 / ^X<D^)'($:®(7)B, Sfiyy 
20 Xco^flloffi, ®5fffi<713 BlC^ffiSrfflV'TV'-S. T 
<7>3©fe®i4, ? 

t«Ltl'5 0 bco^ig®^, 
®ia95STS»(aDl^MiE$4i., iS=i^ h-fbtElbn 
TV'So 

[00 7 2 ] %W8'\ 9 ~ 1 6 14, Btll¥(4 1 oc U^i<D'< !7 
-®yy4t«$^ MP«!9Sr»A/-e, ^S¥l41o 
c0Eft^<7)fo •5ffilciE(7)/'<!7 — coOSfffi^r# -f-5[DJfT3fe^ 
*EFSr-atp yyX«^tiotV'5. 

14, B^rolto4cffilclH]#f®?:WbTV'S4ci4), 

30 — i4X/i-4fe^45 0#fElc54 bT SSAWt- ifi 

V'A#t^^i;4coT43t), ®#f^<4>{g;TSr®43E5#*, 

$ ?>lw uy 41^1?:^ 4e<-r5birSr@^<t bfc* 
iSMTfc-So 

[00 7 3 ] %Mm 9 14, ttlPl4^)fr®lCiEi®?r®ltfc 
^^-^47^.by'Xit!c75'E,4et), ®S¥(4, SflvyX 
ir ®tfb uy X<7^<H!|cDffi lc @St ® 5riSl4fc®er^*T- 
4»'?>4i»3, ^fE4--S^ffl^-^l^-t-4 51-, 

47^. U^XcO#5^®<7)ffi, &lftM<DWi£l 1/ VX(D-^-fi!lC0 
®, ®St®< 77 3 ffiir^^® Sr^V'TV'So T cD^JJii® 

40 14, IfuyX^iS3ft«^i;7ictl3 <7, Z<Dmib 

$4l-TV'5. ^4c, ®*T[6=7^ HwSS^ 

-TSTir^T^So 

[ 0074 ] Hig® 1 o 14 , El 7 ir^-r 4 5 K, fltrSPi4 
^^®lr[E]®$r®l4fc^4 ^^.47 ^ U>-X 
9, ^^14, SfiyyXt i^diu^XcTi^^coffiiciiHl^f 
®^144cE^r^m^4»'P>4e‘9, 

1-^-44 5 1-, A4=^.47^u>X<71^i<$:®<7)B, ifafc. 
iOiiflyyXK )^®<7iffi, BSrBroSffilc^ffi^ffi 
50 V'TV'So T<OHig®14, ®yyX^^3tt^t 
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£7c, £SbM<, 

®*6T{g=>* FCSmr^m?.. 

[00 7 5] HJfe#J l l li, ttJ2¥l2i&#«d ABSrftlt 

&f¥li, Pnfbuv 

X £ i(Dm~ ®ifrB SrNItfc 

xixu-vXOiftftilOB, HifrB<7> 2 Bld^E£ig£:.ffi 
l 'TV '5. d <7>^l;fi£#iJI2, a^u^X^7)5 
7£oT:fc'9, r<0®*T^/£V'U^X«^Tto^-ltSillS. 10 

27c, 

®*T{S^T 

[00 7 6] HJS0IJ 1 2 12, El 8 ld^T2 9 Id, ffjl¥l2 
^#{fflldiaili £|b]I = HxX l IScrt'bTe 

9. &#tt. «|{l!lldaffiSriSiltfciEX=^*^U'VXi: 
WfiuvXroiftfljroffifciaiffBSrKttfcigiffJt^SlHF-^ 
b*9. &!E-r5£fr{S7 f -*ld^T49ld, 
ix l-'^XcO^frfffilfiOB, EltFfB<7> 2 Bld^N^BSrfflV'T 
V'5 0 d<7>IUS0!If2, ®V'VX^3tt«t4c 
T43!3, dW^T^'^V'U^XIf^TW^-ltX^Rt^fe 20 
te3M*A»fc«3E£;h,Tl'* 0 47c. 

TiS=i^ MdSS^-r^iir^T^So 
[00 7 7] Hffiftl 1 3 14, tu3m$W«d cbBSMSilt 
fcAX=^.X7^U'VXlt!i:^t 3 /ii3, »#M2, tffltfl 
B SrB It 7cIE X — * X7 7. u- > X t Mi£b l" i^X B 
ld@JfBS;iS:(t7c0ST %^m*fabt£Y) . 

T^^ld^Ti ? Id, UlxX<D4£rt£{M<75 

B, IsItffBW 2ffild^BSrffiV'TV'^ 0 z<omMM 
14, «®W^X^^3^^t7ioTJot) , d<D®* 
-C^XCV'U^X^Ttt^-iIXMS.t/feiR^ A»ld«iE 30 

$tvTV'5» 47c, 

•45d.i^T^5„ 

[00 7 8] MM0 II 1 4 14, El 9 Id^-f 4 9 Id, fijg¥l4 
^^{l!lld[aB5r|a]lt7c^X — X^^wyXl flbS'bfc 

9 , «»ttwan>x«)fli««)ffi»digiffa5S:iar»tfcisiff* 



r i = 


7.7397 


(#B*B) 


d i = 1. 


r * = 


2.6947 




d » = 4. 


r * = 


°° (*£9) 


d 2 = 2. 


r 4 = 


11. 1510 




d 4 = 4. 


r 5 = 


-4.9152 


(#34B) 


ds = 1. 


r b = 


oo 




d # = 2. 


r 7 = 


oo 




d 7 = 0 


r « = 


-7.780 


X10* 


d. = 1. 






(#^^B) 




r « = 


oo 




d » = 1. 


r io = 


oo 




d io - 2. 


r u = 


oo 




d ii = 1. 


r n = 


oo 




d i * = 0. 


r u = 


oo 




d i , = 1. 


r 1 4 = 


00 (&B) 
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*3fc*J*?-ltfa6»b*9, ^ IB-r suffix- ^ld^-f-4 9 
Id, rftx — 95.4^ u>-Xo?Mffi, Mfiv-vX «s]#r3fc^ 
<7>^){$:{R!|<7>B, El#T : B(0 4Bld^^ffiSrfflV'TV' 

45 9, dcO@i6T^7j;V'U^X«^Ttt^-ltSi^5.U ? fel|R 
M7ilA»ldMjE$4lTV'5. 47c, ifefibMC, ®*T 
i&=ix Md«f^i-5w i^T*#5„ 

[ 0079 ] mmm 1 5 14 , 010 id^-r 4 9 id, wp 

I2^frffl!lld rfSB Sr Bit 7c;g 7=^^^v-yXl tfcfl' b 7£ 
9 , ^PI4M(a^vXto^{IiJ<7)ffi|r|E]^fBSr^l47c[E]tFf 
9fc^iff± 1 tfc^bTc 9 , ^IST-Sifcffi-r— *(d^rT4 9 
Id, — TX7^l^>-X(0^($:{l!J(7)B. Pj(Sl-->X (El 
Oft#*!®®. 0#fB«)3ffild^*ffiSrffl 
V'TV'5 0 d<7>g0feMI2, »SSW'X£3M*2lHftfci: 
7e O T45 9 , d. co® ifcT^ Tev ' U' l/XIfjBS; TteH-UXSS. 
tf&i&M/J* A»ldME$4xTV'S„ 47c, r£*b*l<, 
®*T{S;=> * h I dMfET-5 d. £ 7)5 T*# 5 0 
[00 80] 1 6 14, tWr»»4«l»0ldfiBSriftiW 

7c^X=^X7 9C.W9/Xltfe7)'b7jr9, *£f¥l2PI£b L-^X 
(0^{l!l<OBId[H]®TB^It7clH]^f^m^ 1 ft*' b 7e 
9, * Id 54-44 9 Id, ^X^9C.X7TU 

>X<o^ffiiJ<OB, Sfil^yX (EUfrft^ilfT-) cp^ffc 
fll<9®, EISfBc03®ld^^BSrffiV'TV'-5 o dcoJIKti 
#JI2, »lr uvX^^ 2 fe»figt*oT45 9, dco® 
*T'>74V' U-VX®^T$ft^l|X^SO ! fellXM^A»ld® 
IE$nTV'3 0 47c, *«)-C<S=ix Md» 

ftSdt ^ s T^5o 

[ 0081 ] «Tid, ±15 mmm 1 ~ 1 6 nm^r—? 

Sr^To #7"— r^f, SE# l4±15<OflS„ F.ol4F±V^ 
— , r i , r » •••l4#UVX®cot d. , d. 
•••14# WxXffillflcolKJRi, n<i , n j • •••I4 : & W/X(73 d 
— line <OSiJf^, vu, v u •■•|4 d — 1 in efflT 
S"<SScTfc9, 4 7c„ ^3*B^I4#ma (a) 5£ldT* 
$41-5 o 

[0 0 8 2 ] HJgtfiJ 1 



0961 

4445 

8391 


rwi =1.53996 


v 4 1 =59. 45 


0008 

4514 


nn =1.53996 


v d i =59. 45 


0000 


nn =1.45851 


v a 2 =66. 75 


4877 


1144 =1000 


v a 4 =— 3. 45 


6000 


lias =1.51633 


v i 5 =64. 15 


0200 

6000 


lias =1.51633 


v 4 e =64. 15 


7500 

2098 


n" =1.48749 


va* =70.21 




( 12 ) 

21 

Hi® 

K = 0 

A = 1 . 1852 X 10 ' ’ 

A =- 2 . 0846 X 10 ' s 
A. = 4.6474 X 10 '‘ 

A. =- 9.2890 X 10' 1 

IB5® 

K = 0 

A = 1.9697 X 10' 1 
A = 1.4761 X 10 " 

A = 3 . 3153 X 10 '’ 

A o= 6 . 0026 X 10 '* 

®58 ffi 
K =-l. 0000 
A< =- 3.2821 X 10 '’ 

A« = 2.8060 X 10 '* 

A = 0 
A o = 0 

f = 5 . 0984 F « o = 2 . 8 

<t> d o e / 4 > = 0. 06553 Ddoe / f. “ 2.01854 

4 >iep / = 0. 73650 EXP.,! /f= 5.038 

f/fp =- 0.61517 Dfs / f = 1.08673 



R > i /D» » =0. 60631 


(Ri 


+ R» ) 


/ 


(R* 


— R< ) =0.38813 


Dsi / f =2.01854 


(R. 


+ Rb ) 


/ 


(R. 


— Ri ) =2. 06829 o 



[ 0083 ] mmm 2 

r 1 = 6. 1271 d > = 0. 8000 

r 1 = 2. 1845 d . = 3. 6480 

r > = oo d . = 2. 4758 

r < = 10.7443 d < = 3. 5202 

r* = -4. 0459 ds =2.1375 

r . = 7. 959 X 10* d . = 0 

GNfcffi) 



r 7 - 


oo 


d 


7 = 1.5000 


n a * =1.49241 


v a 4 =57. 66 


r • = 


oo 


d 


. = 1.0000 






r 9 = 


oo 


d 


* = 1. 6000 


n a 5 =1.51633 


v i 5 =64. 15 


r n = 


oo 


d 


io= 2. 0200 


n a e =1.51633 


v a # =64. 15 


r n = 


oo 


d 


n=l. 6000 






r n = 


oo 


d 


11= 0. 7500 


nar =1.48749 


v d 7 =7 0. 21 


ri » = 


oo 


di 


»= 1.2095 






r 1 4 = 


00 (teffi) 










##aN!fHR 











sg2® 

K = 0 

A =-1.4442 X10'* 
A =-2.6631 X10 * 
A = a 8923 X10 4 
A »=-2. 0382 X10' 4 
^5® 

K = 0 



=1.49241 v 4 1 =57.66 

na* -1.49241 va =57.66 
n i i =1000 v d j = _ 3.45 
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Ai = 2. 7192 


XIO 


A® = 9. 7868 


X 10 ' s 


A« =-6.2799 


XIO ' 4 


Ai o= 6 . 2732 


xio 7 


mem 




K = 0 




A* = 3. 9604 


x io ’ 7 


Ai* =-2. 7532 


X 10' 1 



A. = 0 

Aj o= 0 
f =5. 0404 
tfi doc / <p = 0. 06333 
(pier / 0=0.77813 
f/fr =-0.68215 
R,./Dn =0.59882 
Dsi/f =1.91125 

[00 8 4 ] mt&m 3 

r i = 6.6382 

r » = 3.3423 

r » = oo (gj V) ) 

r 4 = 17.8782 

rs = -7.8959 

r« = 4.068 X10 4 

r i = °° 

r « = 00 

r 9 = co 

r io = 00 

r n= 00 

r ! * = 0 ° 

r n = oo 

r n = 00 

mi® 

K = 0 



Ai = 5. 1003 


XIO' 4 


A# = 2.0208 


X10' s 


A* =-4.4085 


XIO' 7 


Ai o= 8. 0261 


XIO' 4 


mem 




K = 0 




Ai = 5.9674 


xio ' 4 


A* =-2.4189 


xio s 


A. =-3.0128 


XIO' 4 


A o= 1. 6469 


XIO' 7 


mem 




K = 0 




A = a 0194 


xio ' 


As =-3. 6732 


X 10’ ' 


Aj = 0 





F.o = 2 . 8 

D«o t / i =1.18958 
E XPooe / f =5. 959 
Dfs / f =0.88246 



(Ri 


+ R* ) 


/ (Ri -R» ) 


= 0. 


45289 


(R- 


-hRb ) 


/ (R. -R" ) 


= 2. 


10814 0 


di = 


0. 8404 


nai =1.51633 


V d 1 


=64. 15 


d z = 


8. 4844 








d 3 = 


1. 3659 








di = 


4. 0742 


nil =1.76182 


V d 2 


=26. 52 


d 5 = 


1. 0026 








d « = 


0 


naj =1000 


v a » 


=-3. 45 


dr = 


2. 0000 


n a 4 =1.52542 


V d ♦ 


=55. 78 


d b — 


1. 0800 








d a = 


1. 6000 


nas =1.51633 


V a s 


=64. 15 


d i o = 


2. 0200 


nil =1.51633 


Vil 


=64. 15 


d 1 1 = 


1. 6000 








d i * = 


0. 7500 


n a 7 =1.48749 


v a 7 


=70. 21 


d i j = 
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0d°e /0 =0. 12583 
0 E E F /<*> =0.66292 
f/f F =-0.35817 
Rn /D> s =0.39394 
Du / f =1.65095 
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r i = 


8. 1510 


r j = 


2.9678 


r j = 


°° tO 


r k = 
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r & = 


-5.5846 


r e = 
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r 7 = 


OO 


r s = 


oo 


r 9 = 


OO 


r i o = 


oo 
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oo 


r ii = 


oo 


r i s = 


oo 


r i< = 
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m is 

K = 0 

A< = 7. 7876 X 10' * 
A« = 2.4553 X10' s 
At =-9.2259 X10" 
Ai »= 7. 2604 XlO'' 
5 35 
K = 0 

At = 1.8902 XlO'* 
A. =-4.3467 XlO'* 
At =-1.4919 XlO'' 
Ai «= 8. 8576 XlO' 1 
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K = 0 

A. = 4. 2564 XlO" 
At =— 3. 1464 X 10' ' 
A* = 0 

Ai o — 0 

f =5. 0346 
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0 8 E F /<(. =0.66337 
f/ft =-0.54197 
Rit/D, s =0. 45615 
D*i / f =2.31125 
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F«» =2. 84 
D»ot /f=l. 25986 
EXP..! /f =2.594 
Du / f =1.82346 



(Ri 


+ R* ) 


/ (Ri 


-Ri ) 


=0. 38730 


(R. 


+ Rb ) 


/ (R. 


— Ri. ) 


=3. 


02820 0 


d i = 


1. 4179 
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= 1.55690 


V d 1 


=48. 55 


d * = 


6. 5062 










da = 


3. 2618 










d * = 


4. 0828 


n d i 


=1.51633 


V d 2 


=64. 15 


d* = 


2. 2915 










d e = 


0 


n d * 
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V d 3 


=-3. 45 
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= 1.52542 


V d * 


=55. 78 


d e = 
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ds = 


1. 6000 


n d 5 


= 1.51633 


V d 5 


=64. 15 


d i o — 


2. 0200 


n d e 


= 1.51633 


V d e 


=64. 15 


d 1 1 = 


1. 6000 










d i j = 


0. 7500 


n. d 7 


= 1.48749 


V d 7 


=70. 21 


d >.= 


1. 1694 











F «o =2. 8 

D»« / t =1.91400 
EXPooi / i =7. 712 
Du / f =1. 57393 



(R. 


+ Ri 


) 


/ 


(R. 


— Rj 


) =0.27710 


(R. 


+ R> 


> 


/ 


(R. 


— Ri* 


) =2. 14516 
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27 



(15) 



ftfflW- 10-1 15777 
28 



r * = 


3. 1543 


d* = 


7. 0181 






r j = 


«■ 


d * = 


1. 2414 






r * = 


22.9365 


d 4 = 


3. 4949 


ru* =1.49241 


V4* =57. 66 


r 5 = 


-5.8210 (#E5fc®) 


d 5 = 


1. 3572 






r e = 


10.4847 


de = 


3. 3788 


rn* =1.49241 


v d i =57. 66 


r 7 = 


oo 


d 7 = 


0 


n<M =1000 


v j 4 =-3. 45 


r s = 


-6.559 X10* 


d s = 


1. 1393 


















r 9 = 


OO 


d 9 = 


1. 6000 


ru* =1.51633 


v d 5 =64. 15 


r i o = 


oo 


d i « = 


2. 0200 


rue =1.51633 


v 4 « =64. 15 


r 1 1 = 


oo 


d ii = 


1. 6000 






r i 2 - 


oo 


d i * = 


0. 7500 


n a ? =1.48749 


v d 7 =7 0. 21 


r i j = 


oo 


d 1 a = 


0. 7991 







r i « = °° (^ffi) 

jgi® 

K = 0 

A = 4. 2526 X 10' ‘ 
A. = 1.6151 X10 ! 
A* =-5.0518 X10 ' 7 
A o= 2. 5832 X10'* 
£g5ffi 
K = 0 

A = 7.7318 X10 " 1 
A =-7.6264 X10 ' 7 
A =-4.8296 X10'' 
A «= 4. 8540 X10 ' 7 
f8ffi 
K = 0 

A =-4.8301 X10 ' 1 
A = 9.6326 X10 ' 7 
A = 0 
A o= 0 



f =5. 0641 


F»o =2. 8 






<2> d o e / <j> =0. 07721 


D»oe / i =1.87050 






0bef / =0. 70857 


EXPih / i =3. 166 






f/fr =-0.45343 


Dee / f =1.67452 






Rn/D. s=0.44945 


(R. +R» ) / (Ri 


— R» ) 


=0. 59517 


DsL/f =1.87050 


(R. + Re ) / (R. 


-R. ) 


=2. 17397 



[ o o 8 7 j mm&i 6 



r i = 


6.8304 (#El£®) 


d 1 


= 1. 4347 


n4i =1.49241 


v 4 1 =57.66 


r i = 


2.2988 


d 7 


= 3. 5779 






r i = 


«> ($5 9) 


d , 


= 1.4072 






r 4 = 


35.3085 


d 4 


= 3. 8067 


n 4 . =1.49241 


v 4 1 =57. 66 


r s = 


-6.8005 (^Bfcffi) 


d s 


= 0. 5419 






r « = 


-21.1276 


d 8 


= 2. 0264 


in, =1.49241 


v d 8 =57.66 


r t = 


-A. 5055 (^Bfc®) 


dr 


= 1. 4642 






r • = 
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d • 


= 0 
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r i o — 


oo 
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r 1 1 = 


oo 


d ii = 1. 6000 


n<» =1.51633 


v i e =64. 15 


r 1 1 = 


oo 


d 1 1 = 2. 0200 


n <17 =1.51633 


v * 7 =64. 15 


r u = 


oo 


d 1 1 = 1. 6000 






r i « = 


oo 


d i4 = 0. 7500 


rid =1.48749 


v d =70. 21 


r i & = 


oo 


d is= 1. 2114 






r ie = 


00 (^®) 

















Ilffi 
K = 0 

A. = 1. 5537 X 10' * 
A. = 6. 8786 XIO' 6 
A. =-6.9016 XIO' 6 
Ai o= 5.9371 XIO' 1 
f5S 



K = 0 

A* = 1. 0503 X 10' 1 
As =-4.5383 XIO' 6 
A. = 5.5161 XIO'* 
A, o=-1.7449 XIO'’ 
SS7ffi 
K = 0 



A* = 


1. 5267 


xio' 


A« = 


3. 8840 


x 10' 


A* =- 


-2. 6791 


xio 


Ai o = 


1. 9990 


X10* 






K = 


0 




A* = 


3. 0739 


xio' 


A« =- 


-1. 7796 


xio 


A* = 


0 




Ai o = 


0 





f =4. 9181 
<t> »o e / 0=0.05432 
0BEF / 0=0.75516 
f/fr =-0.62590 
R,»/D»*=0. 64251 



F .o =2. 8 . 

D»o e / f =1.88009 
EXP,,, /f =9. 842 
Dr. / f =1.01922 

( R, +R, ) / (R, -R. ) =0.67701 



1. 54211 

D. l /f =2. 18509 (R. +R» ) / (R. -R. ) =2. 01458 <, 

[00 8 8] 3gtS0iJ 7 



r i 


= 


15. 1841 


d i 


= 


2. 6305 


nai =1.84666 


v A 1 


=23. 78 


r 2 


= 


47.3824 


d , 


= 


0. 8494 








r * 


= 


12.2804 


d 2 


= 


0. 7131 


rid* =1.48749 


V a 2 


=70. 21 


r * 


= 


2.9021 


d * 


= 


3. 4903 








T 5 


= 


«=> mv) 


d 5 


= 


1. 4054 








r » 


= 


oo 


d e 


= 


1. 5000 


rid i =1.45851 


V a 2 


=66. 75 


r t 


= 


4.072 XIO 4 


d 7 


= 


0 


n a 4 =1 000 


V a 4 


=-3. 45 




















r i 


= 


oo 


d . 


= 


0. 9958 








r a 


= 


16.1274 


d 9 


=58. 0000 


nas =1.76200 


V a s 


=40. 10 
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r 10 = 


-5.4552 


d i o — 


0. 2500 








r 1 1 = 


oo 


d i » = 


1. 6000 


n j a 


= 1.51633 


v J 6 =64. 15 


r n = 


oo 


d i * = 


2. 0200 


n«i 7 


= 1.51633 


v«5 7 =64. 15 


r l a = 


oo 


d i * = 


1. 6000 








r n = 


oo 


du = 


0. 7500 


n d s 


= 1.48749 


v a . =70. 21 


r 15 = 


oo 


d 1 5 = 


1. 5700 








r i e = 


00 (^cS) 

























K = 0 

A. =-& 2050 X10' 7 
A. = 3. 5990 X 10' ' 
A< = 2.7916 X10'' 
Aio =-3.5372 X10'" 
IlOffi 
K = 0 

A< = 1. 0962 X 10' ’ 

A. = 2. 1851 X10' 5 
A. = 1. 7086 X 10' ' 
Am. =-4.4857 X10'* 



f =5. 0304 

<t> doe / 0 =0. 12347 

<t> ‘ E F / 0 =0 

f / f f =-0. 34458 
Ri. /D. s =0.83145 
Dsl / f =1.37189 
[00 8 9] 8 



r i = 


12.6201 


r 2 = 


261.4476 


r a = 


19.0590 


r < = 


2.6155 


r & = 


«> OK *?) 


r « = 


18.9140 


r 7 = 


-5.2254 


r s = 


7.800 X10‘ 




(#«E) 


r 9 = 


OO 


r i o = 


OO 


r n = 


oo 


r 1 2 = 


oo 


r n = 


oo 


r u = 


oo 


r i5 = 


oo 


r i e = 


oo (ttS) 




IS l ® 


K 


= 0 


A* 


= 3.5131 X10 ‘ 


A3 


=-7.5155 X10 * 


A. 


= 5.3923 X10'' 



F «o =2. 8 

D»o E / i =0.57756 
EXP>«i /l =0.503 
Dfs / f =1.52739 



(Ri 


+ Ri ) 


/ (Ri -R* ) 


=0. 49448 


(R. 


+ Rb ) 


/ (R. -R* ) 


= 1 . 61888 0 


di = 


2. 2412 


n a i =1.49241 


vai =57.66 


d* = 


0. 1500 






d s = 


0. 7000 


n az =1.49241 


v a 2 =57. 66 


d* = 


3. 7498 






d 5 = 


2. 9187 






de = 


3. 3951 


rid* =1.67790 


va* =55.33 


d 7 = 


1. 4776 






d 8 = 


0 


n d « =1 000 


v a 4 =~3. 45 


d « = 


L 5000 


n* s =1.49241 


v <> 5 =57. 66 


d i o = 


1 . 1500 






d ii = 


1. 6000 


rid# =1.5 1633 


v d e =64. 15 


d ii = 


2 . 0200 


nd* =1.51633 


VdJ =64. 15 


d 1 1 = 


1 . 6000 






d 1 4 = 


0 . 7500 


rid. =1.48749 


va. =70.21 


d 1 5 = 


0. 9899 
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X10' 8 

!g7® 

K = 0 



As 


= 1.5188 


x 10' 1 


As 


=-4. 5506 


X10‘* 


A< 


= 3. 7380 


X10’’ 


Ai o= 2.0762 
318® 

K = 0 


XIO'* 


h 


= 3.2781 


XIO' 7 


Aa 


=-2. 6210 


XIO’’ 



As = 0 

At o= 0 
f =5. 1587 
<t> d o t / 0 =0.06614 
/ <|>=0.80561 
f / f f =-0. 56404 
Rh/Dis= 0. 69750 
DsL/f =1.80110 

[00 9 0] MM#) 9 



r i 


= 8.4983 




r 2 


= 2.8359 




r s 


= °° (*£ •?) 


r « 


= 21.9781 




r 5 


= -5.3400 




r e 


= 11.6428 




r 3 


= -1021.0511 




r s 


= -1004.8016 




r a 


= oo 




r i o 


= oo 




r 1 1 


= oo 




r 1 1 


= oo 




r i * 


= oo 





r n = oo ffi) 







Ilffi 




K = 0 




A4 = 4 7735 


XIO 


As = 4 1743 


xio 


A. =-1.5939 


xio 


Ai o= 7. 1802 


xio 


15® 




K = 0 




A* = 1.0079 


xio 


h = 1. 8064 


xio 


As =-1.8681 


xio 


Ai o= 2. 1173 


xio 


318® 




K = 0 




As =-9.9672 


Xio 



F.o =2. 8 

D»«e / f =1.51034 
EXP.»= /l =7. 183 
Dfs / f =1.32610 



(Ri 


+ Ri ) 


/ 


(Ri -R: ) 


=0. 5670 


(R. 


+ Rb ) 


/ 


(R. — Rb ) 


= 1. 


31812 o 


dl = 


1. 6512 




nn =1.49241 


V d i 


=57. 66 


d 2 = 


7. 0039 










d 3 = 


1. 0384 










d 4 - 


2. 9285 




n i 2 =1.49241 


V * * 


=57. 66 


ds = 


2. 8248 










de = 


3. 0503 




ns, =1.49241 


V d > 


=57. 66 


d * = 


0 




n j < =1000 


v 4 4 


=-3. 45 


d 8 = 


0. 6763 










da = 


1. 6000 




nss =1.51633 


V d 5 


=64. 15 


d i o = 


2. 0200 




n.4« =1.51633 


V 4 « 


=64. 15 


d 1 1 = 


1. 6000 










d 12 = 


0. 7500 




ns? =1.48749 


V d 7 


=70. 21 


dn = 


1. 0248 
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As = 1.7085 XIO*’ 

Ae = 0 

Ai o= 0 
f =5. 047 6 
<f) D 0 E /<#> =0.07995 
C»o E • f =-0. 00494 
f / f r =-0. 52778 
R i : /Di s =0.40491 
(R« +R 4 ) / (R> -R. 
/ f =1.94983 
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F.o =2. 8 

Ddoe /f =1.94983 
<j>tir / <j> =0. 69638 
Df» / f =1.71468 
( Ri + R« ) / (R, 
) =-0.97745 
(R. +R- ) / (R. 



-R 2 ) =0. 
-R k ) =2. 



r i = 


12.0309 (0mm) 


d , = 


1. 8462 


n i i =1.49241 


V d 1 


r 2 = 


2.7023 


d 2 = 


5. 2608 






r 3 = 


°o (JR 9) 


d 3 = 
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r 4 = 


18.6613 


d 4 = 


3. 1381 


nn =1.49241 


V d 2 


r & = 


-5.i8i9 (0mm) 


d s = 


2. 3912 






r e = 


19.9615 


d b = 


3. 0885 


n<*3 =1. 49241 


v a 3 


r ? = 


-19.1145 


dr = 


0 


n i * =1 000 


V d 4 


r « = 


-i9 . 1084 (0mm) 


d ■ = 


1. 5465 






r 9 = 


oo 


d 9 = 


1. 6000 
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V <1 5 


r n = 


oo 


d i o = 


2. 0200 


n a s =1 . 51633 


V d 6 


r 1 1 = 


CO 


d n = 


1. 6000 






r i * = 


CO 


d n = 


0. 7500 


n<7 =1.48749 


V <1 1 


r 1 3 = 


oo 


d 1 3 = 


0. 9392 






r 1 4 = 
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m l® 

K = 0 

A. = 4.3275 X10" 

A< = 5.6071 X10' 5 
A< =-4. 7597 X 10' ’ 

A, o= 1. 7171 X1C’ 
I5ffi 
K = 0 

A. = 9.6000 X10' 4 
A. = 1. 9302 X 10' 5 
A< =-1.6553 X10' s 
A. «= 1. 9197 X10' 8 
^8 ffi 
K = 0 

A. = 8. 8415 X10 ' 

A. = 9. 8677 X 10' * 

A. = 0 
A) « = 0 
f =4. 9168 
4 >doe / 0 =0.08284 
Cdoe • f =-0.25723 
f / f r =-0. 64934 
R.. /D.s=0. 51366 
(R. +R. ) / (R. -R. 



Feo =2. 8 
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Dsi / f =1.65619 (R. + Rk ) / (R. -R fc ) =1.57936 , 
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r i 


- 


7.8340 (^SfcE) 


d i = 
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1851 


n<i =1.49241 


v-i =57.66 


r a 


= 


2.9684 


d 2 = 


6 . 


0610 






r a 


= 


<*> 


d 2 = 


0 . 


3533 






T * 


= 


62.2194 


d 4 = 


2 . 


9938 


rm =1.84666 


v d * =23. 78 


r 5 


= 


-10.4653 


ds = 


1 . 


1158 






r « 


= 


51.3378 


de = 


3. 


0840 


rid, =1.49241 


v d , =57.66 


r i 


= 


-8.2970 


d 7 = 


0 
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v i ♦ =~3. 45 
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= 


-8.2954 (^E£E) 


d * = 


2 . 
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r 9 


= 


oo 
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1 . 
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v d s =64. 15 


r i o 


= 


oo 


d i o — 
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n d e =1 . 51633 


v d e =64. 15 


r 1 1 


= 


oo 
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1 . 
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r i a 


= 


oo 


d ,2 = 


0. 


7500 
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v d ? =70.21 


r 1 1 


= 


oo 


di,= 


0. 
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K = 0 

A< = 3. 1183 X10" 
A = 7.6221 X10' 5 
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K = 0 
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r « = 
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r 7 = 
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r * = 
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r a = 


oo 


r i o = 


oo 


r 1 1 = 


oo 


r i , = 


oo 



oo 



F «» =2. 8 

D»oe /i =1.47808 
4> ie f / 0 =0. 71794 
Dfs / f =1.41915 



(Ri 


+ R* ) 


/ (Ri “R* ) 
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) =0. 
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=2. 
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d i = 
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nai =1.49241 
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=57. 66 
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d 4 = 
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rm =1.84666 
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=23. 78 


d s = 


0. 3000 








de = 


4. 0411 


ndi =1.49241 


V d a 


=57. 66 
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n<4 =1000 


v d 4 


=-3. 45 


da = 


1. 5000 








d a = 
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V d 5 
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d i o = 
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r i« = °° ('feffi) 
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K = 0 

A. = 4 0173 X10'* 

A« = 9. 5387 X 10' s 
A. =-8. 0095 X 10' ' 

Ai .= 4. 3187 X10' T 
S?8ffi 
K = 0 

A. = 3. 6488 X 10' ' 

A. = 3. 2784 X 10' * 

A. = 0 
Ai o = 0 

f =5. 1500 F « o =2. 8 

(>»»■ /<*> =0. 11922 D»°e /f=l. 45482 

C oo t • f =-0. 42813 <j> tc t / <j> = 0.77341 

f/f F =-0.4417 Dee / f =1.36674 

Rn/Dis=0. 47906 ( R, + R> ) / (R, -Re ) =2.96 2 41 
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